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Tbe objecu of The AcEiCULTVRAL LEDGER ire— 

(I) To provide infoniudon connected with egricultora or with economic precic! 
in e form which will admit of its regtdy transfer to ledgers ; 

(l) To tccure the maintenance of unifarm ledgen (on the plan of the Dieters, 
in all offices concerned in agricultural subjects throughout Indio, «■ 
references to ledger entries made in any report or publication may be ’tiiat 
utilised in all offices where ledgers are kept : 

( 3) To admit of the circulation, in convenient form, of information on any mi «- 

connected with agriculture or economic products to officials or othsr prsn 
interested therein I 

(4) To secure a connection between all papers of interest published on oitio 

relating to economic producU and the official Dictionary of Econon>: iS. 
ducts. With this object the information published in these ledgm *;! 
uniformly be given under the name and number of the Dictionary irxs 
which they more especially amplify. When the subject dealt with hsi w 
been token up in the Dictionary, the position It very possibly woutil etnf* 
in future iotuet of that srark will be asoigned to it. 
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4$ Atmnt ef th$ fungal DUeatt attacking Sugar-cane in the Writ India, 
Ugetker with Remedial Meaeuree recommended bg the Authoritire of Uu 
Regal Cardent. Kern. Concluding leith Da Bouancs Report on the Occurs 
race of the Dieeau in the Coddvari deltas. 

The Government o( Indie iceluing the danger of the receniljr 
ducovered fangal diiewe in the tugv-cene of the Godiviri dclu and 
the neceatity of observing eve7 precaution, have desired that a 
complete Ledger be prepared on the mbject. In accordance with 
die request, the fallowing information has been drawn up chiefly with 
the aid of the BuHitim issued by the authoriues wi ‘ Royal Oar> 
deas, Kew. The references include a general descri]>tion of the 
diiease as observed by the cultivators ; Mr. MaMOe'S reports on the 
two polymorphic forms of Tricbospluerift ; the remedial meunres 
lectmmended by planters and experts ; and, finally, the accounts of 
die occatrence of dm blight in India. 

TrkboqtIuerUi Sacebari, Mm- 

“TjawijiaS ffiiiif ftinfus. Reel diteau, red fetch, red emu! er 
Road Snot (Dwteh) the "tereh " er lufer-cent diieaee ef Jeve, 
it referred (« CoLLiroratcaoB riLcaruis, Went.feemnciKed 
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l« it nMhimg wutr* tim» • amdilitm 4 

tf Uu ugaftmu,” 'tmauittmn trsKt. 
Ticvt, Wint, a^p*art !• kt itUmtitml with tit mtatr ^ttmd 
(0nUM ifttgt tf TiiCMMrBjmt*. Stkohuu 
Co«ht,i»urtMffm QuMndtiU. TmoLlou UCCmmi, 

*Hd SUrkatt, Jm»». hut. VoL 

Gttfft Uamt* Anaalt »f B«l»mt, Vd Yi| , 
Dec. 1^3. p. 515; Dr. N. A. CeM.f Diimus tf sy 
S»f«r-*ant to Agricullmtal GuuHt ^ Nm Semth R«Xff. 
Vol. IV., Pt. 10, p. 800, 6g». 17— 19 > Sydney. 1893; 
B^lktin, July 1893, p. 149: »««- P* 345 : Much tiji. 
p. 81 ; May, p. 154; Jane. p. 169; Apt. end May 1I95. 
p. 81 ; May and Jnoe 1896, p. 106 ; Dr, F. A. f. c. 
WtHi, t SliitiHUng** M* hd PrufMlitn, FiVu 
1893 ; llet BmA &Mi (H. van Ingen Soerabaia, i^j) 
Afa/tt «» Sugar^tam Diutur, 1897. 
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MalraUa. 
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IHa(HA«tMeia.— The angar-cane diaeaae which baa pmhrH 
loch diatreaaing ramlli in the West Indiei dniing the paat few ran 
ii Rippoaed to have been introduced from the Eatb A fungal b:^ 
had been obaerved in the cane plantations of India, Java bctnrc. 
Queensland, and New Sooth Wala, and in 1893, aunniuncoini. 
with the ootbreak in the West Indies, it made its appearance n 
Maoritins. 


larMoa. 


The cttltivaiion and production of sugar provides aobaistenct Is* 
so large a proportion of the population of the Colonies that the miklt 
was regarded as setiona The disease was first reported ftoa 
Barbados by Mr. J, R. Boeotl, Superintendent of the Botanical Stue* 
at Dodd’s Reformatory. {Knu BuUtlin, July, 1893, p. 150). The 
two forms of the blight— the rind and roo* stages — were obaervrd « 
the same year, and the disease was still spreading in 1895. (A/» 
BuIUHh, 1895, p. 87). Mr. i. H. Hart, Superintendent, Bosw 
Gardens, bad previously forwarded samples of diseased canes he# 


• Principal Assistant (Cry'ftagnms) in the Herbafiwn of the Rei** 
Gardens, Kcw. 

f Pathologist to the Department of Agriculture, New Sooth 
J Professor of Botany^in the University of UtredU, fcrmeriy D»«** 
(d ths West Java Soggr Experimental Staiioo. 
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& Jrif 1894. tpedmen of ihe root <8iet»e «tn otMimd 
If Ifr. ll<mHi in St ViBc«Bti aad tent (or mmiiMtioo to Kew (Ktm 
§t!btm, ])BM 1894. p. t 7 f)* Newt wm leroived io 189], Ibol Ibe 
jhctM tati w too g ht terrible baroc to tome tS the etatet in Graaadt. 
^ (roBi AiMi(ae it wu reported that the *' whoie'timoiphere wet 
iManUii wllli tbe tporct '* {Kma fiulUtin. i‘94, p. i76>. Mr. 0 . A. 
BaibV, F.L 8 ^ Snperintendeet <A Agrkoltore, Lee«aid Itlinda, m 
^ iMi April 1894 reported to hit Goremneni— The (ungut 
(TWeboapteriA) b oor greatett enemr." In the Mine fear, the 
4lji«a*e appeared in Britiah Gniam and made rapid progrett ihioogli j 
the CtdoBf. 

n*ith regard to India, Trichoepfuerit wat noticed on qteci- 
(lent c( tagar-cane receired from Sahirmnpcr, N'orth>We«t Prov> 
iacet, in 1891 (JCtw BuUttin, 1894, p, 83). In 1896, the canet 
is the district of Moiaffamagar wero badlf attacked, although, 
itncge to Hf. it had occurred in a mild fonn lor two or three tettont 
[etriouslf without exciting moch attention. Iia appearance in the 
Godfrari diitrict <d the .Madrai Preridencf. and the remediet tug- 
xette<l for iu eradicaiioo are ditcuited bf Or. Bourne whoae report 
n tppenkd to tint article. 

The ditetN mif now be regarded u comopolitan, and perhaps 
k is not too much to auume that it ia preMnt in greater or leu 
tbondince wherever the sugarcane ta cultivated. 
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OKSKnAL DESCBIPTIOy. 

Before describing the special characters of the fungal disease 
«hich has attacked the sugar plantations of both the Old and the 
Ktw World, it will be desirable to refer to the general appearance 
sad svtnptomi is observed bjr the cultivators. 

The following extracts uken from the Kew BulUiin afford the 
aott aoiheniic iriformation on the subjea and give a graphic account 
ef the destructive effects of the disease. Tnc first extract is taken 
IwM I Report of the Commission appointed by His Kxccllency the 
Covetnor of Barbados (8lf dames Shaw Hay, K.C.M-O-) to enquire 
^ and report upon the best means of destroying (he borer and 
tiher pests affecting sugarcane. (See A'rto B»Uilin, April and 
^ '895. p. 81.) 

" In riding round the margin of a canefield, canes infected with 
rind hmgut an first noticed by dwk red or brown marks, in one or 
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tTOi^iiMtMnfiilttlwaiikUeflrbiMOflbtaM. TlM»Bul*ai, 
aurily diMing^MMd fraoi becMiM tkak^MdcfaiMiQ, 

iadiaiaci «!««. Md bjr its beiii( avidot Hat ikif m bm ta^ 
tarfiet itkiai. bat ihit tUrtitnM bcoaath m afected. 

|ittch*'oa thaeaaat la irit nelioad la Jalf, aad fnw Oeiobar la- 
wards gndaalljr baeoaaaa more and Bwraabandaat a^la iheiaiaa 
the ilpeniag of ite caaea. li'ia bf ao maaaa faaad ooir ta poer. 
bMking caact. bot la oftaa praaeat in 8 ne 4 odiiag plaua. no 
led patch having nadt ha appeanaoa, lapldly tpraaib apwitdi aad 
dowBwaids, the lafocted area darkens in appeaiaaca. and ia cvidta% 
roneik little Mack tpccki make their appcanace. bieaklni be* 
the latide to the nirface of the cane, baing drat scmi ia the a!ttpa| 
roou near the }oiau, and then at the pens of the cans betwata the 
}ointt, finMIf the cane shrivels and driea ap. 

“The teanlt of this ditcaaa it that oanaa which, if they bad maiiaej 
baaltby, wonld have given a large yield of rich Joice, are foood to be 
MMoloiely valoeleta, and lo far from ihamidvet yielding ngai. then 
pmenco amongst cruhed caaei actaaUy leads to a marked detoim- 
tion of the inice and of tbe ingsr maDofaewed tbeiefrom, u wail u 
to a diminntion in the qnanMy of the tngar obtainad- 

« This duoase is present in probably every canefield in the Usad. 
and the total crop of 1894 is clearly found to be ve^ lerioeiJj 
diminished by it. And your Commiseion have formed, afi« lU 
most arefol consideraUon, the v«y discpiieting opinion thst d h be 
left unchecked the cnhivation of the ingar-cane will be rendered 
profitable, and lharafore extinct in this island. With the prtsmt 
outlook as regards prices and prodncUon, it ia evident that if la^- 
cane cultivation ia to remain the «uple cf tbe bland, large crops msu 
be maintained at a minimum cuhlvaiioo coat, and this canasi 
possibly ba accompiUied In the preaeoce of any serious smoms ri 
disease. 

••JWis«l TmufM «Ml Mth (Chilo •acduriBW'' 
From the appearance it would seem that tbe rind dtsecse in sS 
events a large number of cases started from the burrow of the M«k 
Borer. It would seem that in Barbados up to, lay. December io^ 
year the fungus makes an entrance into the cane at V*** 
by tbp Moth Btwer, which must, therefore, be looked upon 11 s wi 
serious insect pest. 
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•R*« JmuijF mwai4t,komtttg, as iacwMint *a«Bbir id 1. J—ii 
«B bt temi iwcta d by liad fnt|M, and vitboai uy ligaa of ******** 
§tHt »lilo*oe. noB a cuoftil oa a mt aa tio* of mcb eanei (i «oaid 
fffm Alt «fci •««ek had Mailed froei the aiddle ot bwe of ihe 
ow •> A* Aufuia BOM Baton there, fintwodiof oat the black 
lyMko <•«» am ^Mcei or leodi) is ihote portioaa Them cams 
of caaoo W«k «d *>y (aogiii akme ate eery Kriout, becaom they 
tootam »ilh tba ripeniag of the caae. and la March and oowardi 
beooam ao aaBonma that they coiMuiue, «e think, a large majority 
if the ifimaaad oaaaa. Theao canea aie frequently found red from end 
to tad and ntiaa or dry and thrinlled op from end to end without 
•ay liga «f Borer whatever. It would appear from Mr. Mamaa'i 
veiy coBpmiiaaaim and able paper that the fungai in tach inataneet 
have effected an entrance at the ragged ba«* of the old Imvet 
which have been tom or broken ofL The above facta abow the 
fengea to bo a peM which can by itaelf and withont any pteviotta 
(atoct Injoiy attack the cane ; conaeqnently, a peM to be dealt with 
to addition to any meaaarea which might be adt^tied to entotnioate 
the Moth Borer. 

“■f**** ^ttiwri— For the preaent. we leave the labject of rind 
fesgna to deal with that of “ r««ifmnpu" ao called j tpecimena of 
which have aleo been examined and reported upon by Mr. Maaiee, 
who determined h to be a fanga* known aa CoUetotricbuffl 
felcttam, a qteciea recemly deacribed by Or. Wont aa injuring the 
canea at Java. 

" The chncacieriaiica of thia diieam, aa faraa we have examined it, 
ate tt followa 

(i) Itwaaai Itm ctMifined for the moMpantoihe higher red 
eoila of St. John, having only appeared in amall pntcbea in 
a very few other placea, bat haa tince apread in ipou all 
over the island. 

(») The effect of this diaeaie is that the canea appear to receive a 
check in their growth abont June and July after planting ; 
the pfaM dwindles down, fresh basal iboou are formed 
to supply the place of the dying ooea, bm notwithitanding 
thia it is nitimately found that growth hu been arrested and 
no cane formed ; and if the |daat be dug ap, the roots are 
neatly all dead ; and timae that are itiU living tre dotted 
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lUPim ow by IMb ltd t^oUk Tlw dMdHWtowtiJnt^ 

•nutrj “»««* ^ tiUiim. 

(}) S*ci> «aaai pnciicaSf w Mgn, aad te 
ihMMi^r (UMued Md it pnelkal^ mdai^. 



(4) Theic ntnt to bo tooM mealiliiKe bcMmtUi doM 
tod tho Scrdi ^ la the itnir diMue «« 

Uw note lotudatkA oi giD«tli.tadtlunac»«| 
a greater intmber o( deed rooit, an attempt to tbroa m 
new dmoit from Urn itool to replace ttMM above dw 
are dead. la Setdb, at ia die St. Johat riieaie, dtcK 
it a giatfaial dying aaay oi the plam after tbe coBMart. 
meat of the rainy teaaon. 

The one cbtracterittic (btatologiod) of Serdi it the pretence at 1 
goiatinotta tubataace, dime or gum, in the fibro*eaacolat biradlet 
the cane, giving the ptrla attacked a ted eolow. 

"It haa been finally decided at Kew that CftUctOtrkhnB 
Ihlcatum, If're/, it aimply one phaae in the life biiiory tt 
Trkbotpbtarl* SMchari, Mur., and that the phenuneni tbott 
deacribed ate the efiecli of that paitkntar phaae of the diteatt. 

'* Meeted Cams JPfotila^It it difficult to form a detdtd 
opinkm with regard to the pert played by cardetaly teiccted cae< 
plant! in propagating rind fungua. The attack appean ao laic in the 
life of the cane that it it dtfiicult to nppoae that eardeu tciecuen 
haa been the direct cause of the preaence of fungua aporw. ii a 
almoal equally difficult to apeak with regard to the |»opag3iioo rf 
Moth Borer. Thia inaect, aa well as the fungus, appears to be nxm 
prevalent in the low than in the high landi, and it may be ibat ik 
better shelter from winds in the former district! enables it 10 len’e 
more effectively and prevents dispersion. On the other bind, is 
recent years it often happens on every estate that a larger or uiui^r 
number of cane plants fail to germinate or die oS almost iumediair t 
afitr germination. 

“ At all events, in some cates thia U due to diamted plants, and a 
seems exceedingly probable that the high number of supplies <* 
tmne estates has been partly due to that catiae. The disesit » 
lometimet dire to the Moth Borer and sometimes due to fungus. i< 
this connexion, an interesting experiment is reconkd by s {dsnier d 
this iahmd, who planted 1,900 healthy Kent Kent plants ftwa a 
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tfSAy Iddt ud 1,8^ Keai Keni pkttt teiccnd cu^uDy bjr 
I^mh«« fino • dimaed aeld, tipi^ lo gtt only htthby pUna 
bsM tint teW. The lenh ett. *.850 genniuMd in the fim cue, 
•sjoidy 50 gernuniied in the tecood case. Oneetuie in the 
lilged mk 80.000 pinnt* to tapply 77/300 holt*. 1'he*e inttancN, 
ia ow opinl<8», »ho» one of the effects of pisniini; diiiesietl canes, 
gasdxc effect beinf, socordicg to Kew espertmena, 10 produce the 
leM form of the disesae. 

*• The ear^ selection of plims Itas been urged, not only in 
BarbadOi^ but in e*eiy cane-growing country where discate has led to 
aiefnl inreattgntlon, and the practice of indisciiminaie sclcciion of 
p^ Ku been nnimraily condemned. There can be no doubt 
nut while we have not sufBcient evidence to warrant n* in ascribing 
ike October rind fungus to this source, it must vet be a very prolific 
source of all the diseases which occur in the early life of the young 
case ; it may possibly be the means whereby root fungus is spread, 
isd is certainly a meant of propagating U>e Moth Borer. 

*• Change of of Sttgar.eanet, - Ut% the continual 

jfBpsgatioo of one variety led to degeneration ? There is no evidence 
a(s» this point beyond the impression left by a ccmptrison of the 
hosrhoa with other and with seedling varieties. Analogy teaches us 
that direct propagation from seed is the one most likely to maintain 
* «|oroa* specie*, and that although by propagation from cuttings 
ve may gradually modify a plant to develop richness in some one 
ivspect and to maintain some one quality, yet a gradual decrease of 
ftnersl ritality may result, and a want of ada|>tation to surrounding 
crcomstances. The (^eduction of plants from seeds possesses 
sdvinuges of mainuining vhality, of sdspiability to surrounding 
conditions, and of lending itself to the production of new qualities. 

“General esperieoce in other countries shows, on the one hand, 
that t change of varieties is an effectual way of combating plant 
duessei. Thus, bfauritius is reported to find a constant change of 
F«*i value, Queensland is said to have greatly mitigated the ravages 
«f the rust by iha method, and lastly, there is an ever-increasing 
of evidence of the most reliable kind to show that there are 
varieties of cane in Barbados (including some seedling canes) 

*Wch possess a styihing, though not complete, immunity to fungoid 
^tsek. 
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"ThefdlovtiigbioioflMMBnimikmiM&iotiM mte 
iluu vim OM wMtf cl plast » cnltivaled to Ot pncted ntS^ 
^ d *J1 othen. tliat ill iIm of diat dutc^ tht 
bttt cooditiooo for their ooBiiBoono profocotioa and toaoMB. Q, 
to r«iaco (Ml geomlity to oat qjiecia] cue, that conlMiig ib dtai 
the Boerbon com it to provide t cratmwMt t^lr mtery |« 
the rind fongiit to grow andincteue apoo. Chai^ the vane^, 
tnd the poraiite cxitu with modi gteoter dificolt; or hu to dotft 
it! htbiit. 

"The (act that both the rind (oogoa and the root (angai »« » 
much leu liable to attack ceitain varietiu of the caM other ihu 
Bourbon cannot hdl to be a fact of Immenu valM. 

" Your Comminion after very careful inqutrp not only found flat 
certain varieties of canes strongly withstand both root and md 
fungus, but the record alio shows that at all evenu in tome phai 
these varieties are very prohtable to cultivate, and your ComauNHi 
most suenoously advocates that the cnltivatiun of these varisuts 
sbould be extended in every direction, cultivating in each thwna 
the variety which provu most fitted for it. During the lut few rcan, 
the diseases which attack the Bourbon sugar-cuie have iteidi:* 
increased In amount, and the history of like cases poinu to the beM 
that this increau will go On and not abate until some very seiM 
mcaaurei are adopted ; and amongst them we consider the nlihe- 
tion of new varieties u one of the most promising. With the pv- 
sent prospect u regards price of sugar, the whole indnstry (an sa:^ 
exist by the stricteat economy in cultivation and manitfKtiiie;sBd 
with any aerioul amonnt of dlieaae, cultivatitm most cease to bt 
profiuble. Undoubtedly, if the progreie of the prteent ditcast is 
Barbados cannot be choked, dm island is doomed to nun. AndsH 
considerations point to the conclusion that the whole island miiis 1* 
ready to abandon, if necesssiy, the cultivation ol the Bourbon varinj. 
Your Commission recommends that eyery eauie should be tesdf hr 
having such an amount rf cane variedea planted u will i»ve » 
supply, if occasion demands, a suffitaency of pUnu » pfaiu the whw 
estate in those varieties.” 

Mr. W. 8 oolt,of Mauritius, when forwarding in 1893 a case to R** 
ctmtaining a quantity d sugar-canes, made the fbUowing remaits 
(«flo BulMo, March, 1894, ^ 81) ; " The disease, by what I ks* 
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Mf^ . tppwn to «ttMk (Kiwwt iMidM* in ih« leld. Wid dtbcngii 
AefdiigttiipMiihMilhr. the body o< the c«» i» MUcked ^10 

Ae nedee «* whet epiwwa to be » diieeee of a fengoid ntnwt 

**‘‘*^ *"..^ ^ ‘*** "** *>*«**«^ Whom these 

eshi dM MdiMwfeoe of the cane becomes diyaad spongy, bm does 
osi.et{tf Ml have been able to ascertain as yet. slfect the growth of 
iheane. Themain feattue of the disease appears to be that it 
Miardi the orMalltsation of the imee to a eery marked degiee when 
a reachea the boiler, and even the sugar produced falls short of whai 
■igta be espected.” 

The following notice taken from the /Were Art 0 v of i6<h 
Kosember 1895 records the effect of the disease upon the crop in 
Britiak Gniana: “ To add to oer disUess that hat hung like a thick 
(load o»er onr togar industry for several years, the rind-fungus has 
appeared among the canes mid is causing a lost of juice that is 
rarioosly esdmated at from to to so per cent. A leading planter in- 
knns us that the qoality <rf the juice is not afected by the fungus as 
is the case when canes attacked by the borer are crushed along with 
good canes ; but the qtianUty is seriously affcctctl, the portion of the 
cue which the fungus has attacked having nothing left in It but 




trinsh 


Utter Jalaa> 


The loM ia, perhapt, underestimated in the above case, at any 
nie the annual deficiency in one estate was 75 per cent In St. John^ 
Grensds, on many of the esutet, it was computed that it would rc- 
quw five or su acres of canes to make a hogshead, a sUtement which 
>«h«»tei a remaritably poor yield of sugar when compared with the 
irerige oounra which ia from two to three bogtheads to an acre 
In the Barbadoa the canes planted in December seem to receive 
* check in their growth about June or July following. In course of 
use the plant looks tkUy and dwindles, although attempts are nude 
^bbisalshoott to supplythc place of the dying ones. Aftorihe 
of another sis montht, U.. in November and December, Just as 
w ^ is eipecttd. no cane has been ftwmed, growth having appa- 
»«Uy been completely arrested 1893, p. 349). 

The disease in many colonies ^tpears to esercisc discrimination 
« Uangea and to select one variety of cane where others are 
in the aame field. The Curator of the Botanical sution in 
•UlalaDd el Grenada was struck by the fact that in aU the diseased 
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feld< oriy Uie Booiboii ouw w» »!«•*<* i *•» CthMta Qaeca, 
SiHi>ed Siiwort. aad Parpto Tnmfut^ w# « A# •«» i*, 


bcaWiy and vigoioos. . 

In tha Moxafttratgir dittrict of d* Kwth-Wert Ftovinces h «at 
naticad that only one «ariety o( can*, the mtrM, w a»ck^; otktt 
vaitiatia* frowing clow by Aowed no (ign of fungaid dtteue. 

It hw been eapfaeaad, on the other band, that no taiteiy M oat 
ii immnne from the atiacki of tWt fnngni provided *at tiM he»ki 
ol the cane U weakened in any way, and dtat it enfeia from i«e.i 


attack « other mechanical injniy to iu tiaroea. 

Mr. Harriion, of Demeraia (Atw BolUlin, ^y and Jane im, 
p. toy), partly aiiributea the appearance of the diaeaac to droa|fg 
aince ai long aa eonatani wet aeawna prevailed the dlaea« reaainri 
unnoticed. Thia gentleman al» observed that It ww practic^Sy 
common only on front lands which bad been under culihraiion 
many years, the richer back lands bdng free feom the Wight. 



BKBOBT’ ON THE SUBAB^ANS DISEASE 
nr MM. MAmum, 

•• The abundant supply of living material, consiaiing of i8 larjt 
canes, illustrating every stage of the disease, tent to Kew lor invttfe- 
gallon by Mr. Bovall, from Barbados, has enabled the vexed quc«.« 
as to the part played by fungi in connexion with the sugsr<anc di*- 
ease to be conclusively settled. 

• • • • • 

" Microscopic examination showed the presence of the fangs* 
in every cane, but in some instances, owing to the absence of fro^ 
its presence could not be detected by the naked eye. 

"Only one fungus— an undescribed species olTrich08|rf>*n*“ 
was found on the canes. The idea entertained by tome pUnttn. 
that mote than one fungus is connected with the disease, protah t 
arises from the fact that the Trfchoipterta has at least 
distinct forms of fruit, very different in general ai^arance. 
whose development depends on the relative vitality of the caii» 
Further experimenu showed that/«//y imhftdka.'tei and itew 
cannot be infected on an unbroken surface ; nevertheless, 
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oKbtt m bfokea. Weclioa i* readily efiected. A am atxrat ij j „.IBk , 
iKlKa#»^«»iUMaiIued by catting a deep tlit ud iurodoo i 
lac layceHtia Inw a pore oihare ol Uv: coudia ; in nxteea days 
tbe CUM vutpiilMtkia point, and the cenira! ponion »a* found lo 
b® ct^oofed fed fot a dtstanoe of y inches, aod the inyceliotn 
(Sieoded ewn beyond that distance, the microscope showed the pre- 
Mooe of the dark olhre conidia fdnned in tissues away from the licht 
IskciiOD alM readUy takes place at poinu where Ijttral branebet 
hare been todteo off. 

I. The esperimenia described above prove iliai I taamw 
the rewv •«*«» of «lw wgar-cane can he infected by the siiores of 
TricbObphxria falling on an unbroken surface, and further, that 
die fungus acta as a true parasiie, eventually killing the plant, 

I. In older plants inoculsuon can only take place when the sor* i 
face IS wounded, but when an entrance through a wound is once i 
ejected the fungua acta as a destructive parasite. | 

'• 3. The frequent presence of both fungus and moth-borer or shot- i 
borer in the same cane u espiained by the above siatemcnt. i 

,Stag« /. Conidial condition, for the rapid reproduction of the ^ CaaMitJ 
•feoes ; appearing on the surface of wounded parts as a very deli- 
cue, .larkHcoloured velvety mass, or when tdd and very abundant, 
peoeiraung the internal tissue of the cane and producing a black 

charred appearance, due to the numerous chains of large olive-brown 
conidia. 


.Wnpe //.-Melanconium form, bursting through the cuticle of '■•Uaseiriom 
o.d canes in the form of minute black filaments. Often following 1 
the ravages of the • Mothdtorer ' or • Shot-borer ’ in dying or dead ^ 

«mcf, ! 


« stage ///.-The ascigerous form. Minute, black, hairy jieri- 
uwa. present only on dead and more or less decayed iKtrtioni of I 

OUtC« I 

The conidia from Stage f., obtained from a pure culture, were 
f^d on the unbroken surface of eery j^oung leaves of lateral shoots 
a healthy augar-cane plant growing in the Lily House, Kew 
« i» , in 5 days the infected areas showed deep red blotches, 

(hvelo' h* 1!^^* **** conidia] form of the fungus was perfectly 
ped, the-myceliiun in the meantime having passed inU) the 
“d adjmning leaves. Soon afterwards the young infected 
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•booiidectfvdud (kCfipMl off. l ak iooc opic oniii ot llo i n fce^ 
ihot ilM BTodini htd poiHd into the IMMM of Ao ptatoM Hra. 

‘'AfMoUof tho iaatei to liM pierce die cene, dw ^one of ^ 
fonfoo Mold iad ■ toteble piece for devdopMnt in fte eoead; 
beiKC the fmeence of one pmm» preperes the waj for aaoiher, u4 
the coobined actioB of the t«o iom ende ia the deetAKtioe of 
piaat. Nefert hel et die feogee te aot cadrelp d^iead«M oe d« 
previoee preeeace of the laaect. hot leadUj iadi ntnaoe at biekoi 
pdait and caa alooe UU the caae.” 

lusroxx ox ** ao&r dibeabb- or buoamtCasb 

ar era. mAuma. 

* The ttooli of mgar^caoe teat to Ke« bp Mr. BowU fooai B«S 4 (i> 
for the parpen of aecertaiaiog the caeae of the " root diieut,* 
arrived in excelleu coadition for tbat parpote, aad an etamiaaiMe 
of then denionitiatea conclottvelp that die diteate it doe to a panrat 
fangna koova at CoUctotrkhum ft ll c atu lH , WtnU The faiia« 
oSect an catianoe throi^ the onbrokea cniftoe of the Htn 
d the aagar-cane. Botdie conidia germinate on decapii^ taieni 
(hoou or the ragged btae ieft bp fallen leavea. Itt entrance into ike 
living portion ia indicated bp a (night red colooration of the fibro- 
vatcolar Imndlet, the colour aubteqaenUp eitending to the grooad 
tUtoe. 

“ When an entrance hat been effected the bppha tpread lapkip 
throughout the length of the cane, and after a dnae the huciiloMe 
rupturea the epidennit in the neighbourhood of dm ]oinu, andappean 
on the turface as a more or lets effnaed black, miamelp velvetp patch. 

** Microscopic esataination shows the velvetp appearance of the 
fmhing patcbea to be doe to the presence of nomeroas rigid, datk- 
colourod haira, springing from a dense basal weft of cotooifcai 
hpph*; these latter also bear largo numben of minote, colonrie*i 
conidia. or reproductive bodies. The conidia are capable of genaiiia- 
Ung the moment tbep are mature, and being produced tpiekly and 
readilp disseminated, easilp infect neigbboaring plants. 

" A acMod kind of conidia are formed on the tddest poitiooi «f 
mpcelinm i«sent in the tissoes, two « three large ^oboae cotadia 

a Kt* December 1893, p. 347 * 
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Iffif ioaad on Utc hnriw prami in a atag^ ecU pf Oie 

fTf ‘IlMMi^tfMlcoBidkcui^pBljMatpevItta^caMinvy^ 
aM Ini btcooM Aaroofhly deoajrpd. TIm (uBgaa, «uhIw 
pgtaa] ooaditioM. aiaclu the •bove'groond ponkma ol tlw cuw. 
dM •‘root iBmw'* condition beiaja nodificitionflf Um norauliann, 
caHtd taM Adaleoos by Um method oC one coltimion adopted. 

« A cnnfad eaafaMtion of all the caoee ionrarded tkoirt tiwt the 
pgitloB boiied in the ground coniaioa much more mjMUam than 
lint above gionndi the myrelium in the root ia alto more mainrei 
fieqaentlr prodadng cnormona quantitiet of conidia in the cella. In 
the root vaa rotten and decayed, the diainiegratlon 
tnii^ effected by the fni^; neeettheieat there ia not the aligbteat 
(,4dcnce to taeanr the idea that the diaeaae originated ^*r planting. 
}}any of the email roota contained a large quantity of myceUnm, but 
ii nu evident in every cate tint tint had patted from the atock into 
Ike root On the other hand, everything poinla to the condntion 
tbai the ponioat of cane naed for propagation already contain the 
mtoelinm of the fnngut, although ha presence may not be indicated 
cxtetnally, and that the mycelium prcMm in the buried portion 
of the cane favoored by darkness and moiatoie, develops at an 
ilmormal rate, thna atsoming the character of a disease, which in iu 
iittenrity ia foreign to the fungus when developing under normal 
cowStions. Two additional speciet of fungi, not in any way connected 
with the diseaae, were common on the fading leaves of the canes ; the 
eoe, a spedea of Chaetoctroma, the other a Botrytis. The last 
UMutioned wu alto found on canes sent previously by Mr, Bovoll, and 
h was taggeaied at the time that it might be connected with the 
doesae. &it further investigation has not in any way conhrmed this ; 
the Botrytis may for the future be disnissed from consideration, 

"The sugu-cane disease in Java, called Root Snot* Is apparently 
the tame thing, and it would be interesting to ssceruio if this is the 
sonree horn which it has been introduced into the West Indies. 


aaron. 

ihneissnai 

alUauiisI 

BiMliUm. 


“ ffsHMNssrir.— The disease is caused by a puasitic fungus called 
CoUetotrkhum fSUcstuin, and the evidence points to the 
niudkioat use of tfiseased canes for propagation aa the cause of the 
injury to the crop which is now experienced. 


• flet ffsvT fygf I Dr. WsntfH. V’an Inge* ; Soerabaia, 1893 ). 
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PBerMimrM mkabvkbb. 

I. Att AUmtmA omtf tkmiU Bwrml miA U9i tOmnA tm- 
Atemif MAlurMBif*— The ditcaw ii indicated extental^ bf die 
pearaace ci nnowrooa mitHM aptaised pdati )«M above tbe 
toward the baM of the caae ; fram thcae pottti proceed blad fhckf 
maatet oa the titrface of the ciac; theae are the tpont of i|« 
meianconiom aiane of the fangaa vhtch u looa u thef are libeiaie^ 
are ditpened \>j wiad and rain and in tarn infect new atm The 
matured conkha of this fangui are very abundant in the decajed and 
dead portioni ef the canea, hence ail rach tboald never be alioatd 
to rot. bat thoold be at once burnt to prevent farther extennoa of the 
diaeaie. 

I. Perfeeav heatthy eonea aAeMM bemted far pre^efu- 
tfon.— To secure this the canes thoold be obtained from an area not in- 
fected whh the disease. The hyph* of the Trkhospbaeria froa 
the old portion of the cane readily enter the " stools ” or rosr.j 
shoots g^ovin^ from it, and these shoots or tops on no account mua 
l»e used even if they have an apparently sound appearance. 

3. Tht fMdM attaeked ahottM be ptnnted mp wHk alW 
wopa.— This is a very essentia] point as the litter of canc leaves, tic 
on the ground will be infected with the fungus, and perfectly hei!i.*tf 
plants would be attacked if planted at once on an infected me 
Mr. Bovelt has tried this remedy with success. 

4 . Tke wu) of/MHgMdee.—Then is a posiibility 0? the cut sad 
exposed surface of the portion used for propagation being inocaUiai 
widi the fungus spores. As a preventive agsinai ihia cause of inotsis- 
tion. the cut surbtees might be painted with a solution of Bordetst 
mixture immediately on being cut, and repeated at intervals. 

The conidia of the fungus win not genainaie, neither will tk 
mycelium grow in a 1 per cent, solution of cupric sulphate ; but spay- 
ing with the ordinary Bordeaux solution is in all probability notpfsca* 
cable, other than in the case of an experimental plot, and wob^ 
certainly have no beneficial effect on an infected area. 

5. FsirtAer precowMois.— It has been observed that the faayw 
causing the wgar-cane disease develops readily on the young 
leaves of the bamboo, the aune may prove to be true of other intas- 
bent of the Gxsmikx*. hence a careful s earch should be taai^o 

itMy. JS«s**». acow tMtHtn, tnt, Mr, jp. ui > r- 
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Mil jmSbk tmm pJmti. m the ipotee wwtld be cwiied for « con 
lideable dktuce bjr the wind. 


The “Reewkfiee end Recorainendtiuont'' with rcgntd to the quiad «rf 
the ii^j«P<eBe diseme drawn up by the Commission appointed in 
Bwbeita BtUltha, April and May 1895, p. 85) m»y be alio 

!• That a ationg ceniial committee of planiert and others who re- 
[seteMthe tidereat of the Island as propriety and aitorneys, and 
who are bvoorable to remedial measures, be appointed to see that 
ihese meainrea are carried out. 



I. That from this central committee the planters from each parish 
lofpether srith tome from the adjoining ones, compose a aub-com- 
atince for that parish ; the duties of this subcommittee being to keep 
the parish ander a thottngh inspection and to ice that all meaaorea 
arecominoally and thoroughly carried out. 

3 - That all planti before plaming be aosked in Queentland aolu- 
1)00* or other tolution which the Island Professor of Chemistry, with 
tie spp»o*a! of the central commitiee, certifirt to be e()u.tlly elTicacioiis. 

4, That wbereser deemed possible by the sub-committee the 
pctoice (d spreading trash around young canes be given up ; and that 
wherever It be resoned to only trash from a field which hat been 
inspected by the sub-committee and declared healthy, or as healtliy 
at possible, be employed. 

5. The rotten cancs on all fielda diseased with rind fungus and 
• toot lungus " should be burnt on the field, or crushed and burned 
as hereinbefore mentioned. In fields diseased with root fungus the 
rtomps should be dug up, the mould shaken off, and be allowed to 
dry and be burned Or buried, 

fi- That rotten osnes on all fields be regularly burned during the 
tiop. juicy ones could be first crushed and the megass burned, die 
puce bdog boiM. 

1 - TTiai the trash used aa litter be aken from fields which are 
beilihy or as bcaltby as can be got. 

8. That each estate pot such an area under the ao<allcd hardy 
»»rietiei of cane planu as will suffice to re-plant the whole trf rite 
****^ *h<yjt^iei if necesMuy. 

* One pint of carbolic acid to too giilons of water. 
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9. Thitvbcfl footfngMlM aid* tot|i|Muum,BWW(i|[||lM 
die pffWM thoahi b« gnMlM% gim vp. 

10. That the cue SeUb be pcriodkali}’ iupecied. vMi a «{nr i« 
coHiog oat canal hrfacttd aridi Boer « fangna, •hidi cimi 

be bagged apon tbe apot anl taken mj, cmM an^ bonad. 

11. Rotation d cropa aboeld te eapcdalij leaoiled to ia Ac cmc 
of root longu. 

SUOAR-CAITB D 18 BA 8 S IN INDIA. 

tir. W. Mkll, Soperintendcnl, GovcmiMnt Botankal Gaideaa 
North-Weat Proalnoei, In a letter to the Reporter on Econoaiic 
Prodncta. dated 7th Decembtf 1896, drew attention to the ptcnkac* 
of the diaeaae in Northern India. He wrote ; “ 1 have the hoooar « 
advlM deapetch per train of a parcel coi^ning a aample of ngv- 
cane from the dUtrict of Mnnfiamagar attacked bj a diaiaie an! 
ahonld feel obSged if yon would have the canea examined and infora 
me.if yon can offer any explanation u to ita canae. 

‘Hlie diaeaae declarea ita preaence by the leavea aamming a yello«i>k 
hoe, and in thia early atagr, if the canea are examined, alight diicolaw. 
ationof tbetiaauea nearaomeof the joinuiafoond. When the dunut 
hex f oUy developed, nearly the whole of the tiaaaea become raffoaed «uh 
red, then fermentation of the joicea follow with the death of the {jhti, 

“The diaeaM haa been noticed on a limited acale at Maaffwm^ 
for two or three leaaoni past, but thia is the first season it haa ap- 
peared to sncb an extent u tocall for aerions notice. Infected pfauai 
are always fonnd in gronps or patches, and from this bet I sboeid 
annnise that the disease is of fungoid origin.’* 

Mr. Qollan, on tbe 16th Jannary 1897, despatdied another aeppiy 
of the sugar-oanet, and in the forwarding letter made the Nlowii^f 
remarki ; “ 1 met Mr. R. D. Kobui who waa deputed by the Covera- 
ment td Java to collect lugir-cane in India, and bom the d»cripiiM 
he gave me of the disease ‘Sereh* which had proved so diaastraesie 
sugar-cane cultivation in Java, 1 should say that the samples of cam 
I am lending yon from Mnaaffamagat an attadted by dw mm 
fungoid disease. 

“ So far, only one variety of cane, »«., the Und known u mirtU « 
the Muxaffamagar Diairict, has been attacked ; othm vaiiMies growiaf 

S, 176^3. 


Udgtr. 


it 


(^. C. Bmrmt) 


•IMMUKCOif 


dRMbf«adndk(tkettiaetfMnaeMMgif«& ib tte mtrtM, fc«««,|MCWtaM 
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Tl* piMM wm* waauoed on tboir urinl and were tosiul lo 
nd"i|)Mted ehonctcn oC rind fanfiu. Mr. QMItii nc* 
nitmd to the anictet on TrkhetitluerU SacdMui 
p,ribUNd in nrion mmiben o( ibe Krm BulUiim dariof th« yean 
il9t to 1896. 
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The iqMtt by Or. Bourne on the occuneocc of TrichotphcrU 
Saochnii la the God(*aii deltat ie herewith reprodoced. IV report 
*u primed by the Govemmern of htadras with G. O. No. iiy, tiyA. 
(Btreane), dated yA March 1898. 


f%«aa 01 Baara^ Era., F.R.S., rrm um mtt >« m* aM««wa*» ow n .. 

inowNwy leaa. 

1 eirired at CocaBa 4 a on Monday iitt,aad tpem the find to t5ih 
ia enntnn^ the eogar-cane. I retnniod by itearaer thie moraiiig 
aad nbmil a report at oi»e, a« if anything can be done it ihoald be 
dene qaickty. 1 have, in anticipation of the approval of Governtncnt. 
iafonned the Collector and tome memben of the Chamber of Com- 
BKtce that the ryoit ahotUd be induced by all potaible meani to root 
ap the old Moolt, to bom all litter, to examine “tope” before pbnt> 
iag aad to phm only on land where paddy *u latt year. 

The cnttiog and cratbiitg it now going on and new planting will 
begin by the nett new moon. 

1 think it would be deiirable If Government were to call for a 
report at to the extent of the diaeaae in all cane-growing dittricu. 
In Hcb an eoqnby it would, I think, be tofficient to atk whether 
anyof the canet exhibited red tpott or patches re ihtir flttk. The 
lyou would have noticed tnch at the time of crushing. The damage 
done in the eattem delta at any rate it very great ; from the forward 
tropa which have been cruthed, only half the niualjjeld of jaggery 
tat been obtained ; while from many ttiii standing, n^h lest will be 
obtaoed. 

I. lnlroil«eg<att.— My attention wat drawn to this matter by 
letteia from the Collector of the dittrict and from Meitn. Wilton A Co, 
of Madras. Nnmbert of canet in certain locaiitiet were reported to 
he witherii^ and the evil was generally ascribed to the raviget of 
tome tntects. 
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A pm twwijr of inoeo* «cfe oeiK to w, t(w« 
lew to the cann, othen oiki«iiiie<fir cnieMe of doiog . 

do Mt propoM to deal vttfc ihcae hen a» the MMl daaage don b; 
Uwm ia the gafdena I have eiamined ia iaftniteiiaal ai 
with that done by a (aagoid grontb. 

This growth peodaoea all the t y m p UM aa chancteria&c oi as aincb 
by TrkfKwpiu^ Sneebtri, liatttt. 

Thif ia the (ongiM which haa iccemly threalewd to 
the aagar indnatry in Bartiadoa. DiSerem itagea in ha life hin«t 
have been known aa the " root fongu," and “ rind (angna,*’ tcayec 
tivdy. I find both aiagea preaent and great damage ia bong doaa 
and nnlcaa tome meatniea tocbeck the progteat oftbe diteaie tit 
adopted at once, matiera will go from bad to worae- 

Mr. Maxwell, of Mum. Wilson A Co., kindly atented m liit 
aervicea of sevciat gtaMifer, and we viailed a great namtwf oi 
“ gardens aa the aiigarcaae pkntaiiona an then calfed— and m- 


terviewed the ryota. All the gardena we enmined, among •hka 
j were aeveral nported to be qnhe healthy, showed much diteate, a»d 
W a tr ibetlae. ' now that I have pointed out what the aymptoma. really are I gaikw 
from what I have been tdd .that the disease ia pretty widely tptttd 
aloog the whole coast periiaps, even to Ganjam, and that it it so 
j new thing this year but has been giadtuDy coming on for tome yean. 
I It ia, however, only Ihia year that the reanlta have been auffidewlr 
marked to cause it to have been brought to the notice of the Coi. 
lector and Chamber of Commerce. It hat evidently now taken i 
thorough hold of thia dittrict and it likely, ia my opinion, to be in- 
finitely worse next year unleaa prompt and concerted meaturet ate 
^ taken to check it. 

IMalaait. *. Ain**l»*«»»»a.~Canea but slightly affected, i>.. only ttetat^y 
aMacked, show no external signs of disease, bm transverse aecoow 
! show one or more bright red spots in one or nuwe intemodes, and d 
theae are followed up by longitudinal sediont, they appear a* ted 
streaks which branch at the nodes. It is the fibro-vascular buwfe* 
which become coloured. Such alight attacks usually occur aoaw 
where ^nl the middle of the length of the cane. Where the ditemc 
ia more advujMd the etdooration extends also to the ground lass*- 
so that any aection ahows red patches. SnbaeqneMly ihecemid 
portion of m^h red patdi becaines opaqoe and white, and acquimi • 
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Vfce dirt Of ft “wMl;* radidi, dw liow it in {M dftftd. 
fhan dn Hmm b mH f«nber ftdvincftd. poftiont, ISni h the aodet 
•ad hl«r ^KviMR. ttecome bkck. ftnd at thb «ag«, or before, die 
faiR i at the ((i|> •hhrt. and the emire cane driet ap. Some of the 
(•on oftlf aHftcked when tnficteDtljr xoang to give time for ibe 
ritiarr to ran ha foil cowae^ othet* were attacked at later tugea, and 
aie jieldii^ ft cettain anwam of {nice. Wherever the fangn* hai 
|ten irowiag in the cane for a tofficieat length of time imall, black, 
loinaielf vefeotj ^ou ate to be fettnd among the sleeping roou | 

•iich look like waru on the nodes. These spots are groups of i 
■;nadt of tpMes ready to be diitribnted by the wind. 

Each garden which I eiantined showed the disesse in all its ; 

Msget, coniftiiKd in tact planti which had been attacked at differtni I 
periods. I 

j. MHk44t 949ptM hif Me ritofe ttkUh hear apoM tkr ! 
wfttmd •t Me rteeaae. —The only crop raised in rotation with | 
sagar<aae by most of these ryots it paddy, and it appears to be the i 
yeaeial ctutom to keep a particattr plot u a sugarcane garden (or ' 
two years to plant paddy in the third year, and then revert to sugar- 
tanr. The aogar-cane crop of the first year it raised by planting 
•■mps.'' Before the canes are passed throogh the crushing mill the | ****^ 

upper portion vrith the Icsves is ent off ; this when trimmed contii- i 
lines s " top." The " tope " are pot together in a heap loosely covered ' 
sp with teaves, and are planted ont after about four or five weeks, j 
so that they rctnatn esposed to any spores which may be aboot in the i 
•» f<w a considerable time ; daring this tome of them are doobtlets I 
utacked. | 

If tsfficiem “ tope ” are not available, any joint, i>, any intemode 
•ah 1 couple of nodes showing buds, is used. 

The land from which paddy has been recently harvested it 
pfoeghed, dry, if possible, after soaking if necessary. The '• tops " are 
to Ota in rows, trampled in, and after sprootiDg has begun furrows 
*• made and irrlgatbra commences. The second-year crop it ratted 
fymioooii^, U., (he stools of die iwevious aop are left in the ground, 
to ftew dumu grow from them. If a second year-crop has been 
’••y good, a third-year crop is sometimes attempted in the tame 
•ay, btt ihia does not appear to be the custom, nor, apart altogether 
iWa dbcase, do the ryoia seem to espec't a third-year crop to be 
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• food one: the onei, Aej mj, tn Uk^y to be dda tad «Uta« 
nncb {aicc. The nrUMsiiig Mem*, mxter ordiaenr dre etM ..^ 
10 gin mj good remtis for one fcar. I maj, homm, at caca 
point ottt thei where thh dkeeie h pment. toatteaptewma]^ 
crop bj lUi method ii not onlf ebeotoielf eoieidtlj bat 
•preed the dlietee. Afanoct ell tftetccondfeer crop* now 
era worw then the (intfeer once, end the itods whkb era no* 
left to (pront are, I find, elntott ell iniected, lo that next 
growfi from them are almoet tare to be coeiptete hdhuea. ] 
the thooia, infected ta the^ will be from the nrf fint, will 


wither. 
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In moat gtrdena a certain nnmber of cenea are cot bon daj a 
day and told for “chewing,” and fetch about a piet each at Uw 
garden. The “ chewing ” leaton laata bom about Jennarx <n Mr rtj 
When the balk of the cenea ia ripe e mill ia erected in nearl; etm 
garden, the catting commcncea in earncti, and the craihing goci m 
day and night, on tome gerdena at anj rate. About ten codiet lad 
til peita of bafialoat are cmploxed at each mill. The team wt 
given to the bnfialoea. the “ tope ”ara pot aaide u detcribed ihow. 
the cruahed ttema era apread ont upon the ground to dry. and ahta 
dry ere uaed u fuel for the bdling which takea place on the ipci. 
The aah and acorn are uaed u manure, and an/ foci nnoacd h 
itacked. At all the milla I viaited the procedure waa idendcaL 

4. nk«teaiyfM«eA<eAMe rffaeaaetaajMwmf.— Thiadjaeaw b 
actuellx cauaed by the fungna. Inaecta may damage tone of tht 
canet, the quelity of the water, the uae of unauitable menure, or. ibi 
exhaustion of the soil may cause a weak crop ; but it must be clean? 
understood that, if spores of this fungus enter its tittuea, the tnoaf- 
est and healthiest cane urill be attacked. It is the s|md of tbr 
spores of the fungus which we must endeavour to dieck, and sn'en 
this ia done, no other measures ere likely to have any beneficial 
result. 

Tha spores are extremely minute, and occur ia inconceinbit 
numbers in the little black patches on the sui&ce as well as mad* 
the tiaaues of every diseased cane. They are capable of being dried 
up wtthout losing their vitality, and in this condition ate blown abost 
by the wind. There is no doubt but that in an infected arm sports 
an constantly seltling*everywhete in the form of impal|abl* d«» 
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** ** o< Um MM ia protected by a taid 

(teicic,b«ttCfpMcteaiay elect an catry at dte broken leaf baaea. 
«l* ^ «mljy ronunencea bene. They al«, enter «*«, «« 

« a aaa cinaed by expoann to ann or dry wind. Whe„ ib* 

l«jaa«aial«aatt»lflrlnaplaated-top."Ji »ai M,n,adlr jtro* 

m •»««• «P thence. It i.evidL^ 

teatedlhc Btelwla adopted by ilte ryot arocalcnJatedwapr^ U»e 

•pRtelty o£ laiarof a aecond crop whara the (fateaae U prevalent are 
Uteoat^nto enim iu recrndaacaoce in an a«it»ated form. 

j. JTeuurxa aaAte* a*««M be ei4oirtarf._All land, which haa 
tee. aiHto «var^ thi. year, riwald be aown wiU, paddy, all cane 
M. 'Uch^a btten left in the ground wberevef iher. hu been 
any diaeata being token np and bnrnt 

AH the ernah^ cane and old leavea and other liUer ahoald be 
bam at 01 ^ and none .lacked for future »«. Thi. can e..ily be 

m be« plan to adopt where garden, are being planted, 

etmd U w ^ « top, from . perfectly hedthy but thi, wUl 
a« I dunk, feam^le thi. year. The •• top. " now at the garden. 
«4 have to be naed, but they .bould be carefully examined^ cut- 

tog a^ « each end, and any ahowing red ipota in the^flert 
•capakwaly rejected and burnt, 

^ "«c«ton' to conalder the feaaibilitr of 

*0 do 


SOGAJt-CAlIB 
dine— e. 


iwmImh 


Pr e v M tIve 


G. I. C. P. 0.-No. tj6 R. & A.-.s.,o^t’„I!!!?R. 



AH coramunicaUoiu regarding Thb Agricultural Ledger »hould 
V iddreaied to the Editor, Dr. George Watt, Reporter on Economic 
Pt«diicU to the Government of India, Calcutu. 

The objects of this publication (as already stated) are to gradually 
detelop and perfect our knowledge of Indian Agricultural and Economic 
(j^estions. Contribotions or corrections and additions will therefore be 
•ost welcome. 

In order to preserve a necessary relation to the various Departments 
d Government, contributions will be classified and numbered under ceri.tin 
rfies. Thus, for example, papers on Veterinary subjects will be registered 
ssder the Veterinary Series ; those on Forestry in the Forest Series. 
Papers of more direct Agricultural or Industrial interest will be grouped 
according as the products dealt with belong to the Vegetable or Animal 
Kingdom. In a like manner, contributions on Mineral and Metallic sub- 
'vill be registered under the Mineral Series. 


"bjseHBiUw « &1« d ia iti prepw plus, 
w thi kttm sad aomlwr thcnni at the beUM «l tacb p»p». 



NOTICE. 

Fotara imei of thii (mbUcadcHi pliMd trader ehlier diO “ ^edil Vturiwif * 
or " Special Forett Seriaa " will sot be iacloded In (be aiuual ennmentioa. Std 
ptpm ue printed for Depeitniental porpMcs. Their nnfottaaate Indoiioe « 
dw airiteffl of annoal numbering hw led ndpienti the ordinarir Itaoei to ihit 
(heir seu Inoomptete. 

The following pamphleu have already appeared u Special israet, tad kw 
bM Moordinglir been InmUitad to the ptri>]k 
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